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...a new name meaning high 
Capacity... high Accuracy and 
offering low installation cost 
and maximum reliability. 
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H G H = CA COUPLING-CAPACITOR POTENTIAL 
DEVICES OFFER NEW STANDARDS OF EXCELLENCE FOR 


PROGRESSIVE PUBLIC UTILITIES. 


Compare these extra values for product superiority. 


Only General Electric offers you: 


NO MORE FIELD ADJUSTMENTS... 


The adjustment unit formerly associated with cou- 
pling-capacitor potential devices has been eliminated! 
Consequently, costly field adjustments are unneces- 
sary. Installation time and expense are reduced and 
cost of cable and conduit linking these assemblies 
has been eliminated. 


HIGH ACCURACY... 


New high-capacitance coupling-capacitor potential 
devices feature improved circuity and a transmission 
suppression filter network to make the transient re- 
. sponse three to five times better. It absorbs transients 
generated by the relay reactive burden elements when 
_ switching disturbances occur. 


HIGH-FREQUENCY OSCILLATIONS 
ELIMINATED ... 


Power-factor correction capacitors previously required 
are now unnecessary! This eliminates high-frequency 


oscillations from the reactive burden elements during 
line disturbances. : 


DESIGNED FOR EHV... 


' Because EHV Projects have been proven, General 


Electric now offers Type CD-31 High-CA equipment 
in ratings up to 500 KV with single capacitor units 
for all line voltages up to 161 KV. New capacitor 
units are mechanically stronger and feature longer 
creepage distances. 
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Transient Response 


PERFORMANCE 3 to 5 times better than present 


CD-21, Low CA device (former CD-1) 


Voltage Ratio and Phase Angle 
Deviation with Operating Voltage 


Voltage Ratio Deviation with 
Variations in Linear Burden 


Phase Angle Accuracy with 
_ Variations in Burden 


PERFORMANCE 4 to 8 times better than AIEE 
or NEMA Standard 


PERFORMANCE at least 12 times better than 
AIEE or NEMA Standard 


PERFORMANCE at least 16 times better than 
AIEBE or NEMA Standard 


TYPE CW-30 OR op 
ASSEMBLIES FOR VARIOUS 


69 Kv 138 Kv 
.010 mfd .005 mfd 
DESCRIPTION 


The coupling capacitor consists of porcelain-clad, 
oil-filled capacitor units stacked on top of a suitable 
base. The base can contain a wide-band filter for 


wide-band coupling and the various carrier accessories — 


required—drain coil, choke, coil, grounding switch 
and gap, and carrier lead-in bushing. When this base 
contains the potential-device components and the 
assembly is used for potential—this is the new High- 
CA Coupling-Capacitor Potential Device. 


Each capacitor unit in the stack consists of multiple 
aluminum-foil paper rolls connected in series between 
the top of the unit and lower terminal. The rolls are 
wound with multiple sheets of high-grade thin kraft 
paper between each layer of aluminum foil. The com- 
plete assembly is vacuum dried and thoroughly im- 
pregnated with degasified mineral oil. After this, a 
cushion of inert gas is introduced to permit expansion 
and contraction of the oil. 


Strong, wet-process, one-piece porcelain shells have a 
long creepage path to insure excellent characteristics 


at both 60 cycles and carrier frequencies. 


On all units, cast-aluminum end plates with anodized 
finish have accurately machined gasket surfaces. They 
are fastened to the porcelain shell by means of the 
“sulfur-cement” process. A new metal-to-glass seal 


is used on the lower end of the unit to bring out the 


capacitor lead. End plates are sealed with “Nitrile” 
synthetic rubber gaskets. 


Assembly of the capacitor is done with great care to 
assure precision in every detail. All interior parts and 
surfaces are made scrupulously clean. Quality-control 


161 Kv 
.0043 mfd 


345 Kv 
.002 mfd 


230 Kv 
.003 mfd 


checks and inspections are made. at every stage of 
manufacture. Each individual unit is given a “with- 
stand voltage” test, and the capacity is carefully meas- 
ured to make sure that it falls within the specified 
limits. An important test is that for losses (power 
factor). Very close limits must be met, as they are a 
direct indication of the quality of materials, freedom 
from contamination, and thoroughness of impregna- 
tion. The losses encountered in these capacitors are 
so low that control of this characteristic is obtained 
only through the use of a specially constructed meas- 

uring bridge of high accuracy. | 


HIGH-CA Coupling-Capacitor Potential Device 


Circuit Description—For references see the Electrical 
Diagrams on Page 5. The capacitors (C1) and (C2) 
form a capacitor voltage divider which steps the volt- 
age (E1) down to approximately 5000 volts. Trans- 
former (T1) provides the necessary voltage ratio to 
obtain the nominal 66.4/115 volts on each of the two 
secondary windings. | 


At harmonic or sub-harmonic frequencies of 60 
cycles, the filter shown in the diagram provides damp- 
ing resistance to absorb these undesired frequencies 
generated in the power system, potential device or its 
associated burden by disturbances or ferro-magnetic 
resonance. The filter improves the potential device 
transient response in a manner formerly accomplished 
by adding auxiliary-burden loading resistors. How- 
ever, the filter imposes very little load on the potential 
device to obtain the effect, for transient response 
improvement, of over 300 watts of resistance loading. 


APPLICATION 


GENERAL 


The HIGH-CA—Type CD-31—potential 
device is designed to operate protective 
relays, synchroscopes, voltmeters, indicating 
lamps, wattmeters and similar instruments 
requiring a potential source of approximately 
constant voltage ratio and negligible phase 
shift with respect to the high voltage circuit. 
Power metering for revenue purposes is 


not included. 


The Type CW-30 High-C coupling capaci- 
tor provides efficient power-line carrier cou- 
pling, especially at higher line voltages where 
Low-C coupling capacitors tend to become 


inefficient. 


Pull-out chassis simplifies installation and maintenance. 
“Catch-lock’’ assures maximum safety during servicing. 


In most applications the burden is three phase and three 
separate HIGH-CA, Type CD-31, coupling-capacitor po- 
tential devices are used; one on each of the three power- 
line phases. Each device is connected line-to-ground. The 
neutral of the system is usually solidly grounded or is 
grounded through a low impedance. 


The potential device windings are connected in wye or in 
broken delta. They are never connected in closed delta 
because a ground fault on any one phase would cause gap 
5 (see Electrical Diagram) to arc over on the other two 
devices making the potential device system useless as a 
source for relaying. 


The burden ratings given in the general specifications are 
on an accuracy basis. When increased deviations are per- 
missible, the maximum burden rating on a power basis 
can be calculated as follows: The maximum voltage at 
which gap 5 can seal off corresponds with the following 
burden currents: 


A) For 66.4 volt secondary connections, 5.2 amperes. 
B) For 115 volt secondary connections, 3.0 amperes. 


C) For 66.4/115 volt connections, the sum of the maxi- 
mum 66.4 volt burden current plus the 115 volt bur- 
den current multiplied by 1.73 equals 5.2 amperes. 


These maximum currents must include the effect of broken 
delta load and momentary line overvoltages, allowing for 
line-neutral shift if present. 


What maximum burden can be applied to a HIGH-CA 
Type CD-31 Potential Device when the power line neutral 
is solidly grounded so that the neutral shift is negligible, 
the maximum line overvoltage under emergency conditions 
is 30 percent and burdens are linear up to this level. There 
is no broken delta burden present. 52x 664 


Maximum burden at rated voltage = 73 = 265 va 


© Type No. of Coupling Total Impulse Minimum 
capacitor or coupling Nominal Withstand Test Creepage 
capacitor potential Capacitance Dry Wet 15x 40 Distance 
device in Mfd* One Minute 10 Seconds Microsecond Kv in Inches 
CW30B04SD or SF 
CD31B04SD, SN or SF 46 015 110 100 250 36 
CW30B06SD or SF 
CD31B06SD, SN or SF | 69 .010 165 145 350 50 
CW30B11SD or SF | 
CD31B11SD, SN or SF | 115 .006 265 230 550 86 
: CW30B13SD or SF 
& CD31B13SD, SN or SF 138 .005 320 21) 650 100 
CW30B13SD or SF | 
CD31B16SD, SN or SF | 161 .0043 370 315 750 118 
CW30B23SD or SF 
CD31B16SD, SN or SF 230 .003 525 445 1050 172 
*+CW30B34LD or LF 
+CD31B34LD, LN or LF 345 .0023 655 555 1300 218 
CW30B34SD or SF 
CD31B34SD, SN or SF 345 .002 785 665 1550 258 
+CW30BS0LD or LF 
*+CD31BS0LD, LN or LF 500 .00167t 875f 7504 1800f 300t 
CW30BS50SD or SF 
CD31B50SD, SN or SF 500 0015 1000 875 2050 354 
LEGEND: Sy aekes Standard BIL. F......Used in place of “‘D’’ above when wideband filter is 
L......Reduced BIL (available only in 345 and 500 KV ratings). desired. In this case, the drain coil is unnecessary 
Dera oe k's Drain coil and carrier accessories. since the wideband filter serves to provide drainage. 


*Tolerance: Minus 10% to plus 15%. 


+Assemblies with reduced impulse withstand voltage rating (BIL). These assemblies should not be selected unless the BIL is co-ordinated with the circuit lightning 
protection and with the insulation level of bushings, insulators and other apparatus on the same circuit. Standard assemblies are for operation at altitudes 


not exceeding 3300 feet. 
tTentative ratings 


SIMPLIFIED ELECTRICAL DIAGRAMS 


TO POWER LINE 


== COUPLING 
‘1 CAPACITOR 


BeSe 


TO 
CARRIER 
EQUIPMENT 


Fig. 1 High-C Coupling Capacitor, Type CW-30, with 
Standard Carrier Accessories. 


TO POWER LINE 


Cl 
COUPLING |. 


WS VOLTS 
MAIN ~ 
WINDING 


AUXILIARY 


Yi 

US ' VOLTS y2 
66.4, VOLTS 

Y3 


WINDING 


Accessories. 


Fig. 3 High-CA Coupling Capacitor Potential Device, Type CD-31, with Carrier 


TO 
CARRIER 
EQUIPMENT 


TO POWER LINE 


Be COUPLING 
i CAPACITOR 


%. DRAIN COIL FURNISHED ONLY WHEN SPECIFIED 


Fig. 2 High-C Coupling Capacitor, Type CW-30, with Wideband Filter 


and Carrier Accessories.f 


LEGEND 
Tl Main Potential-Device Transformer 
C1 & C2 Coupling Capacitor 
SI Grounding Switch 
$2 Grounding Switch 
LI Drain Coil 
L2 Choke Coil 
L4 Reactor 


tWhen Coupling Capacitor Potential Device 
are furnished without carrier accessories 
Gaps 3 & 4, Grounding Switch 2 and Coils 
Ll and L2 are omitted. 


+Wideband filter may be included in the bas 


with the Potential Device components if}, 


desired. 
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TYPE CD-31 HIGH-CA COUPLING-CAPACITOR POTENTIAL DEVICE 


OUTPUT RATINGS & 


Burden Ratings and Secondary Voltage Ratings 


Burden Rating 


Vars (Inductive) 


120 


Main Secondary 115/66.4 volts 150 
Auxiliary Secondary 115/66.4 volts iD 60 | 
*T otal simultaneous, both secondaries 150 120 


*The main and auxiliary secondaries can be operated in parallel to obtain better 
accuracy but this by itself does not increase the total simultaneous burden. 


PERFORMANCE 
CHARACTERISTICS 


Varying Burden at 100 Percent Operating Voltage 


Maximum Deviation | 
Plus or Minus 


Voltage 
Burden Ratio 


Percent 


Maximum Deviation 


varying Operating Voltage with Constant Linear Burden Pigeor Minis 


Burden Impedance is Operating Voltage Phase 
Based on 150 watts Voltage Ratio Angle 
and 120 Vars (Inductive) Percent Percent Degrees 

100 == 50 

25 -—-------------------------~--- Bey, 

A Nel ie OF nN RED NT DEY AE ee” .60 


NOTE: The device is adjusted in the factory for correct ratio at 
75-watts burden. 


e 


High-C Coupling-Capacitor 
Assemblies 


High-CA Coupling-Capacitor 
Potential Device Assemblies 


Weatherproof 
screened vent 


Steel bare 
(Note 5)__ 


NOTES: 1 For 500-KV assemblies, a second corona ring (30% diameter) is furnished for inount 
ing at the level of the bottom of the top capacitor unit. 


e ~~ @ 
TABLE OF WEIGHTS 


‘“A’’ Dimensions 


Circuit Net Wt. Ship. Wt. (inches) See 
Type No. Voltage KV in ibs. in Ibs. drawings below 
CW30B04SD or SF 46 245 230 41.36 = .44 
CW30BO06SD or SF 69 253 330 47.88 + .56 
CW30BI11SD or SF 115 325 420 63.62 + .62 
CW30B13SD or SF 138 375 470 71.00 + .68 
CW30BI16SD or SF 161 415 505 79.00 = .80 
CW30B23SD or SF 230 525 705 108.40 + 1.12 
CW30B34LD or LF 345 675 860 131.20 + 1.38 
CW30B34SD or SF 345 755 1025 153.25 + 1.62 
CW30B50LD or LF 500 850 1120 175.42 + 1.75 
CW30B50SD or SF 500 1025 1295 199.42 + 2.2 
CD31B04SD, SN or SF 46 365 450 41.36 + .44- 
CD31B06SD, SN or SF 69 373 460 - 47.88 + .56 
CD31B11SD, SN or SF 115 445 550 63.62 = .62 
CD31B13SD, SN or SF 138 495 600 71.00 + .68 
CD31BI16SD, SN or SF 161 535 635 79.00 = .80 
CD31B23SD, SN or SF 230 645 835 108.40 + 1.12 
CD31B34LD, LN or LF 345 795 990 131.20 + 1.38 
CD31B34SD, SN or SF 345 875 1155 153.25 + 1.62 
CD31B50LD, LN or LF 500 970 1250 : 175.42 + 1.75 
CD31B50SD, SN or SF 500 1145 1425 199.42 + 2.2 
CW31B_ 46 110 120 
CW32B 69 138 150 
CW33B is 210 295 
CW35B 138 210 345 
CW36B 161 300 385 
Outline and Dimension Drawings 
—— {30090 for 345 44) 
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VIEW B 


View showing coruna ring required ot top 
of 345- and 500-kv ateernbllesthote 1 1) 
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5 Finished in ASA #24 dark gray enamel. 


8 1%" conduit entrance for potential connections (far side). 
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...a new name meaning high 
Capacity... high Accuracy and 
offering low installation cost 
and maximum reliability. 
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@ Lower Maintenance Costs. 


...a more reliable concept for 
communications from 


General Electric 


More than 40 years of pioneering progress has 
been made by General Electric in the research, 
development, design and manufacture of power- 
line communication equipment. 


This pioneering progress has resulted in a notable list of “industry firsts” . . . first commercial power-line 
carrier telephone installation, first carrier-current aluminum line trap, first FM-carrier telephone equipment, 
first 2400-amp line trap and a host of others. 3 


Now, General Electric adds extra value to its dependable line of Coupling-Capacitor Potential Devices “a 
the High-CA ... for High Capacity and High Accuracy. 


Let General Electric experience provide you with economical and reliable answers to all your communi- 
cation needs... Carrier, Mobile radio and Microwave. | 


Consult your General Electric Apparatus Sales Office 
located conveniently near you, or write direct. 


Progress /s Our Most Important Product 
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(In Canada, Canadian General Electric Company, Lid., Peterborough, Ont. Outside the U.S.A. and Canada, by: 
International General Electric Company, Producer Goods Sales, 150 East 42nd Street, New York, N.Y., U.S.A.) 
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COMMUNICATION PRODUCTS DEPARTMENT cn 


272 Bree 


LYNCHBURG, VIRGINIA 24502 


December 5, 1969 
SUBJECT 


} COPIES: 
®* FIELD RETURNED CAPACITORS | | CG. I, Wood = Offices, 


Mr. A. Lynn Libby, Manager 

High Voltage & Mechanical Lab 
Insulator Department 

2525 Insulator Drive 

Baltimore, Maryland 21230 


Dear Mr. Libby:. 


Confirming our phone conversation, we have approximately 14 cW33's 
and 45 CW35 capacitor units returned from the field which have been 
checked OK by test. | 


As I indicated, we can give you the CW33's at $150.00 each and the 
CW35's at $200.00 each. These prices are good to year-end and I 
am, not sure that we could hold to this level after the first of 
the year.. 


Also, attached are two copies of our handbook sheets which you 
requested, 


° efake, Manager 
Carrigef Curvent Sales 


- /mfe 
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Coupling Capacitor, High-C, Type CW-30 Page 111 
Coupling-capacitor Potential Device, High-CA, Type CD-31 
Aug. 11, 1969 
DESCRIPTION uine | ee 
FEATURES terminal s 
@® High CA: High Capacitance and Type CW-30 Hi gh-C Coupling 
rey Capacitor 
® Factory Adjusted and Assembled Phe couolne (capdcror consiste “of ae 
® Improved Transient Response porcelain-clad, oil-filled capacitor units cdpecltee 
stacked on top of a suitable base. When unit en 
® Lower Installation Costs this base contains the potential-device Spee 


No More Fieid Adjustments 


The adjustment unit formerly re- 
quired with coupling-capacitor potential 
devices and by previous standards is no 
longer needed. Consequently, costly field 
adjustments are unnecessary. Installa- 
tion time and expense are reduced, and 
cost of cable and conduit linking these 
units has been eliminated. 


High Accuracy 


High-CA coupling-capacitor potential 
devices feature improved circuitry and a 
filter network to make the transient 
response five times better than with Low- 
C devices. It absorbs transients generated 
by the relay reactive burden elements 
when switching disturbances occur. 


High-frequency Oscillations Eliminated 


Power-factor correction capacitors pre- 
viously. required are now unnecessary. 
This eliminates high-frequency oscilla- 
tions from the reactive burden elements 
during line disturbances. 


Designed for EHV 


Because EHV Projects have been 
proven, General Electric now offers Type 
CW-30 and CD-31 assemblies in ratings 
up to -500 kV with single capacitor units 
for all line voltages up to 161 kV. These 


“ capacitor units are mechanically stronger, 


and feature a longer-creepage distance. 


High Standard of Performance 


SSS SSS 


Voltage Ratio and Phase 
Angle Deviation with 
Operating Voltage . 


4 to 8 times better than 
AIEE or NEMA Standard 


‘ oh At least 12 times better 
with Variations in Linear than AIEE or NEMA 


Voltage Ratio Deviation 


Burden | Standard 


Phase Angle Accuracy 


At least 16 times better 
with Variations in Burden 


than AIEE Standard or 
NEMA Standard 


Transient Response 3 to 5 times better than 


present CD-21, Low-C 
device 


Serer 


Minor changes since Nov. 4, 1968 issue. 


PY 700, 701, 702, 721-723, 731-737 


components and the assembly is used for 
potential—this is the High-CA cou- 
pling-capacitor potential device. The base 
can also contain the various carrier ac- 
cessories required for carrier coupling— 
drain coil, choke coil, grounding switch 
and gap, carrier lead-in bushing, and 
wide-band filter for wide-band coupling. 

Each capacitor unit in the stack con- 
sists of multiple aluminum-foil paper rolls 
connected in series between the cap of the 
unit and lower terminal. The rolls are 
wound with multiple sheets of high-grade 
thin kraft paper between each layer of 
aluminum foil. The complete assembly is 


vacuum dried and thoroughly impreg- 


nated with degasified mineral oil. After 
this, a cushion of inert gas is introduced 
to permit expansion and contraction of 
the oil. 

Strong wet-process, porcelain shells 
have a long creepage path to insure ex- 
cellent characteristics at both 60 Hz and 
carrier frequencies. 

On all units, cast-aluminum end plates 
with anodized finish have accurately 
machined gasket surfaces. They are fas- 
tened to the porcelain shell by means of 
the ‘‘sulfur-cement’”’? process. A new 
metal-to-glass seal is used on the lower 
end of the unit to bring out the capacitor 
lead. End plates are sealed with ‘‘Nitrile”’ 
synthetic rubber gaskets. 

Assembly of the capacitor is carried on 
with great care and precision in every 
detail. All interior parts and surfaces are 
made scrupulously clean. Quality-control 
checks and inspections are made at every 
stage of manufacture. Each individual 
unit is given a ‘“‘withstand voltage’’ test, 
and the capacity is carefully measured to 
make sure that it falls within the specified 
limits. An important test is that for losses 
(power factor). Very close limits must be 
met, as they are a direct indication of the 
quality of materials, freedom from con- 
tamination, and thoroughness of impreg- 
nation. The losses encountered in these 
capacitors are so low that control of this 
characteristic is obtained only through 


CW-30, CD-31 
High-C 
Coup. Cap, 
& Pot Dev 


Welded- 
steel base 


Grounding 
switch 


(Photo 1184239) 


Fig. 1. Typical Type CD-31 High-CA coupling- + 
capacitor potential device (or Type CW-30 | 


High-C coupling capacitor) 


the use of a specially constructed measur- 
ing bridge of high accuracy. 


Type CD-31 High-CA Coupling- | 


capacitor Potential Device 


Circuit Description—Referring to the 
Connection Diagram Fig. 8, Page 114, 
the capacitors (C1) and (C2) form 
a capacitor-voltage divider which steps 
the voltage (E1) down to approximately 
5000 volts. Transformer (T1) provides the 
necessary voltage ratio to obtain the 
nominal 66.4/115 volts on each of the two 
secondary windings. ; 

At harmonic or sub-harmonic fre- 
quencies of 60 Hz, the filter shown in 
the diagram provides damping resistance 
to absorb these undesired frequencies 
generated by disturbances or ferro- 
magnetic resonance in the power system, 
potential device, or its associated burden. 
The filter improves the potential-device 
transient response in a manner formerly 
accomplished by adding auxiliary-burden 
loading resistors. However, the filter im- 
poses very little load on the potential 
device to obtain the effect, for transient- 
response improvement, of over 300 watts 
of resistance loading. 


Data subject to change without notice 
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Coupling Capacitor, High-C, Type CW-30 


Coupling-capacitor Potential Device, High-CA, Type CD-31 


(Photo 1184243) 


Fig. 2. Coupling-capacitor base showing Type 
CD-31 potential-device components mounted in 
- draw-out chassis to simplify installation 


APPLICATION 


General 

The Type CW-30 High-C coupling ca- 
pacitor provides efficient power-line cou- 
pling, especially at higher line voltages 
where Low-C coupling capacitors tend to 
become inefficient. 

The Type CD-31 High-CA potential 
device is designed to operate protective 
relays, synchroscopes, voltmeters, indicat- 


Typical Assemblies 


cA 


(Photo 1184241) 


69 kV 
0.01 uF 


(Photo 1184240) 


115 kV 
0.006 pF 


or changes since Noy. 4 1968 issue. 


ing lamps, wattmeters and similar in- 
struments requiring a potential source of 
approximately constant voltage ratio and 
negligible phase shift with respect to the 
high-voltage circuit. Power metering for 
revenue purposes is not included. 


Three-phase Connections 


In most potential-device applications 
the burden is three-phase, and three 


_ separate High-CA coupling-capacitor po- 


tential devices are used; one on each of 
the three power-line phases. Each device 
is connected line-to-ground. The neutral 
of the system is usually solidly grounded 
or is grounded through a low impedance. 
The potential-device windings are con- 
nected in wye or in broken delta. They 
are never connected in closed delta be- 
cause a ground fault on any one phase 
would cause gap 5 (see Fig. 8, Page 114) 
to arc over on the other two devices 
making the potential-device system use- 
less as a source for relaying. 


Burden Ratings—Power Basis 


The burden ratings are on an accuracy 
basis. When increased deviations are 
permissible, the maximum burden rating 


on a power basis can be calculated as 


follows: 


(Photo 1184239) 


138 kV 
0.005 uF 


(Photo 1184238) 


161 kV 
0.0043 pF 


The maximum voltage at which gap 5 
can seal off corresponds to the following 
burden currents: 


A) For 66.4-volt secondary connections, 
5.2 amperes. 


B) For 115-volt secondary connections, 
3.0 amperes. 


C) For 66.4/115-volt connections, the 
sum of the maximum 66.4-volt bur- 
den current plus the 115-volt burden 
current equals 5.2 amperes. 


These maximum currents must include 
the effect of broken delta load and 
momentary line over-voltages, allowing 
for line-neutral shift if present. 


Example: 


What maximum burden can be applied 
to the High-CA, Type CD-31 Potential 
Device when the power-line neutral is 
solidly grounded so that the neutral shift 
is negligible, the maximum line over- 
voltage under emergency conditions is 30 
percent, and burdens are linear up to this 
level? There is no broken-delta burden 
present. 

Maximum burden at rated voltage 

5.2 X 66.4 


a eT 65 
re ue 


(Photo 1184237) 
345 kV 
0.002 uF 


230 kV 
0.003 uF 


Fig. 3. Type CW-30 (or CD-31) assemblies for various line voltages 


Data subject to change without notice 
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SPECIFICATIONS 


Table I—Voltage Ratings, Dielectric Test Voltages and Minimum Creepage Distances 


Rated Total Nominal Low-frequency Withstand Test, kV Impulse Withstand Minimum 
Circuit Capacitance in uF Test (BIL) Creepage 
Voltage. (Tolerance: —10 to Dry | W et 1.5 x 40 Distance 
kV +15 percent) One Minute 10 Seconds Microsecond kV in Inches 
46 0.015 110 100 250 h38 
69 .010 165 145 350 52 
| 92. 0075 215 190 450 76 
©) 115 .006 265 230 550 90 
138 005 320 275 650 108 
161 0043 370 315 750 126 
230 003 525 445 1050 181 
3457 .0021 655 555 1300 252 
345 002 785 665 1550 271.5 
5007 00158 875 750 1800 342 
500 .0014 1000 875 2050 378 


+ Assemblies with reduced impulse withstand voltage rating 
(BIL). These assemblies should not be selected unless the BIL 
is co-ordinated with the circuit lightning protection and with 


GENERAL SPECIFICATIONS 


Type CD-31 Output Ratings Burden Rating 


Vars 
Watts (Inductive) 
Main Secondary 115/66.4 volts.... 150 120 
Auxiliary Secondary 115/66.4 volts. 75 60 
Total simultaneous,* both sec- 
3 150 120 


ie ONGALICS ea 


. * The main and auxiliary secondaries can be operated in parallel 
to obtain better accuracy but this by itself does not increase the 
total simultaneous burden. 


' Performance Characteristics of Type CD-31 
‘Varying Burden at 100-percent Operating Voltage 
: Maximum Deviation 
‘Burden 


Plus or Minus 

Voltage Phase 

Vars Ratio Angle 

Watts | (Inductive) Percent Degrees 
0 0) eisai emi Rtare 1.0 0.50 
75.. 60 eee. 25 25 
150 120 1.0 90 
Note: The device is adjusted in the factory for correct ratio at 75 


watts, 60 vars burden. 


Table | revised since Nov. 4, 1968 issue. 
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the insulation level of bushings, insulators and other apparatus | 
on the same circuit. Standard assemblies are for operation at ; 
altitudes not exceeding 3300 feet. | 


Varying Operating Voltage with Constant Linear Burden | 
(Burden Impedance Is Based on 150 Watts and 120 Vars at 
100-percent Operating Voltage) 


Maximum Deviation 
Plus or Minus 


Operating . Voltage Phase 
Voltage Ratio Angle 
Percent Percent Degrees 

DOO eee reaps Une, 1.0 0.50 
D5 Gn ca ee ee ALCS: 1.1 55 
Sie ep rae rst er ara es 12, .60 


Data subject to change without notice 
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Coupling Capacitor, High-C, Type CW-30 
Coupling-capacitor Potential Device, High-CA, Type CD-31 a 


TYPICAL INSTALLATIONS 


Suspension Hanger 

In some cases users may prefer to mount the coupling 
capacitors in suspension. The sturdy suspension hanger bracket 
shown in Fig. 4 is available for this use. 


Suspension 
insulators 


Line 
terminal 


Coupling - 
capacitor 


end 
plate——= 


(Photo 1206092) 


Fig. 4. View of Type CW coupling capacitor showing suspension 
hanger bracket 


CONNECTION DIAGRAMS 


To 
Power Line 
Coupling Base of Coupling 
Capacitor Capacitor 
To z 
_ Carrier 
Equipment | 


Fig. 6. High- C coupling copachier Type CW-30 with standard 
carrier accessories. 
To Power Line 


Coupling | <! ie ; 
Capacitor C2 B ; : 
Gs anaes y Base of Coupling Capacitor aa haute 
t 
Le , 1 
Filter, 
: Gap ° a | a 
' aan f 
| 
© Gap Main 
To Carr X2 { Winding 
Equip op4 Gap C7 664 volts | 
| 9 5 | 
IS2e/ercr Di |! L4 ee | 
S| : [ces 
5 Auxiliary 
| Winding 
| 
C4 R4 
C5 
| 
| SS TE | 
Fig. 8. High-CA coupling-capacitor potential device, Type CD-31 


with carrier accessories { 
Figures 6 and 7 revised since Nov. 4, 1968 issue. 


(Photo AC-2180) 


Fig. 5. Typical EHV installation showing Type CW High- C coupling 
capacitors and Type CF line traps 


To 
Power Line 
Coax Coupling Base of Coupling 
Cable Capacitor 5 Capacitor ; 
To SEAT PM aS Ten Gees B 
Carrier 
Equipment : | 
Wide-band Gap 
Filter 9S3 : 


ee 


Fig. 7. High-C coupling capacitor, Type CW-30 with wide band clined | 
and carrier accessories 


fi 
Legend for Figs. 6, 7 and 8 
Tele eos. Main Transformer $1,$2 and S3.Grounding Switches 
Gis . Coupling Capacitor [ele eae ae Drain Coil 
G2); . Aux Capacitor (this capaci- LOE Ropsweuts Choke Coil 
tor is included in the bottom LA See ei sho iets Reactor is 
Coupling-capacitor unit by: 4 


means of a tap connection) 


Wide-band filter may also be included in coupling-capacitor 
base with CD-31 potential-device components if desired. Con- 
nections would be similar to Fig. 7. 

When coupling-capacitor potential device is furnished without 
carrier accessories, Gaps 3 and 4, Grounding Switch S2, and 
coils Ll and L2 are omitted. 


Data subject to change without notice 
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30.00"dia for 345 kV 
42.00"dia for 500kV 


———$ 


De .OO'dia for 345 k 
42 00 dia for 500 kV 


Line terminal 
(With corona ring) 


Line terminal-0.375' thk alum 


Alternate line-terminal 
location 


peaaneme rors one SAIS CEN NEL TIT eas tripe Yat ray dee 2s came a enemas oe 


Corona ring for 345-and 


Line terminal 500-kV( Note |) 


(Without corona ring 


View showing corona ring required at top 
of 345-- and 500-kV assemblies(Note | ) 
VIEW eee 
SUSPENSION- MOUNTED ASSEMBLY 


View shows hanger supplied for top of assembly 
which otherwise is same as view A,except that 
a tie-down eye bolt (eye=0.88' ‘dia) and mounting 


2" plate is furnished for bottom of base. 


_-— Line terminal -0. 25' thick alum 


-0.56 dia 


Note 9 Note 4 Wee ee mtg holes(6) 


“> Aluminum 
end flange 


ne 
— 11.25"max 


Porcelain 
shell 


.O0"dia screen vent \ 


TOP VIEW 
BASE ONLY 


Gasket 


™, Weatherproof 
screened vent 


15.00" Door swing 


3,25" 5,75! 
are 11.50" 
. 18.00" sia 


Steel base. 


SIDE VIEW 
BASE ONLY 


ok art 


He 
4.06"£0.25" 


.69"dia hole for 11 conduit for 
entrance bushing 


ee —_——.16.50"—+ 
18,18 
VIEW A (See note 2) 
BASE-MOUNTED ASSEMBLY 
Fig. 9. Outline drawing for Type CW-30 and CD-31 assemblies 
(See Table Il Page 116 for ''A’’ dimension) 


. Notes: | 
I For 500-kV assemblies, a second corona ring (30-inch diameter) 5. Potential ground switch (furnished when potential device is | 
is furnished for mounting at the level of the bottom of the ordered) shown in grounding position. 
top capacitor unit. 6. Carrier ground switch (furnished when carrier accessories are 
2. One entrance bushing furnished when carrier accessories are ordered) shown in grounding position. i 
ordered. 7. 114-inch conduit entrance for potential connections (far side). | 
-3, *U” bolt type ground connector for 1/0-300 MCM copper 8. Potential output terminal board (No. 10 screws) for user’s | 
conductor. connections. & | 
4, Location of four 44-inch—-13 tapped capacitor mounting holes 9, Holes in top and bottom flange of capacitor units are approxi- | 
in top of base. Matching clearance holes of 0.56-inch di- mately in line. é 
ameter are in end flange of capacitor unit. 10. For ‘‘A’’ dimension, see Table II, page 116. i 


Minor revisions in Fig. 9 since Nov. 4, 1968 issue. 
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DIMENSIONS AND WEIGHTS 
Table Il 


Total Weight in Lb 
Capacitor Units 
Rated Circuit 


Capacity "A" Dimension i sae Type CD-31 Coupling- 
vellage in pF Type in Inches Tee ree AES len capacitor Potentials 
Quantity (See Note 1) PGR pd nal ee ae ee oe Ey ie eno eee 
Net | Ship. Net | Ship. 
46 0.015 1 CW31B3 41.55 +0.44 220 320 360 450 
69 i .010 chee 1 CW32B4 48.06 +0.56 250 330 390 460 
92 0075 NA 64.12 £1.0 325 420 465 550 
115 .006 1 CW33Bé6 63.81 +0.62 325 420 465 550 
| ; 138 ue .005 1 CW35B4 71.19 +0.68 375 470 515 600 
161 .0043 ] CW36B5 79.19 +0.80 415 505 555 635 
pas ee ee ee ee 
230 003 eWaans 108.78 +1.12 535 705 675 835 
Naeem Fn Oe ie eee waekes soles ee ee ee pe he 
345T .0021 1 CW36B7 139.58 +1.50 725 900 865 1030 
345 002 ae A 153.58 1.62 755 1025 895 1155 
500t 00158 ce cere 185,06 +1.87 955 1160 1095 1300 
500 0014 an eee 200 +2.12 1035 1295 1175 1425 
Note 1: Type numbers shown are for chocolate-brown porcelain; * Indicates upper capacitor unit(s). 
for light blue-gray porcelain, change letter ‘‘B’’ in type + Reduced basic insulation level. (See Table I for complete ratings.) 


number to letter ‘‘C’’. 
Pd 


‘ Capacitor Units Only (No Base—See Table Il for 
Units Used in Assemblies) 


Type No. Rated Circuit Net Wt Ship. Wt 

(See Note 1) Voltage kV in Lb in Lb 

“ ; ~CW31B 46 110 120 

: CW32B 69 138 150 

CW33B 115 210 295 

CW35B : 138 260 345 

CW36B 161 300 385 

_ General revision since Nov. 4, 1968 issue. Data subject to change without notice 
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NOMENCLATURE 
To facilitate ordering of the many options possible with the Type CW-30 and CD-31, meaning has been 
oe assigned to each digit of the Type No. as shown below. 
CW30B 04 $ D 6 A 
or Typical Type No. 
CD31B 04 S$ D 6 A 
A Chocolate-brown porcelain 

Base paint: dark blue-gray (USASI-24) 
Light blue-gray porcelain (USASI-70) 
Base paint: light blue-gray (USASI-70) 


Seared e) 


6—For operation on 60 Hz 


D—wWith carrier accessories 
N—Without carrier accessories (Applies only to potential devices) 
ees F—With carrier accessories and wide-band filter 


& a‘ . S—Standard BIL 


L—- Reduced Bit (available only in945- and 500-kV ratings 


04—For operation on 46kV line-to-line primary voltage - 
06—For operation on 69 kV line-to-line primary voltage 

09—For operation on 92 kV line-to-line primary voltage 

11—For operation on 115 kV line-to-line primary voltage 
13—For operation on 138 kV line-to-line primary voltage 
16—For operation on 161 kV line-to-line primary voltage 
23—For operation on 230 kV line-to-line primary voltage 
34—For operation on 345 kV line-to-line primary voltage 
50—For operation on 500 kV line-to-line primary voltage 


CW30B High-C coupling capacitor 


or 
€D31B High-CA coupling-capacitor potential device 
Minor revisions since Nov, 4, 1968 issue. Data subject to change without notice 
PY 700, 701,702, 721-723, 731-737 
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 ALL/egb — 


Sept 23, 1969 


Mr. E. W. Kenefaka, Manager 


Power Line Carrier Sales ‘ 
Communications Products Department 
_ General Electric Company | 

- Mountain View Road 
yp weeemone, Yiaeense 24502 


oe 


a “We are very. datepented in pieieg saveea or your coupling cepacitar 

ee nkes similar to’ your CW 33A, Presently we are using seven CW 33A 2 
- Capacitors to couple radio noise from insulators and hardware under De 
eset at volteges up to 700 Ay line to ground for short periods of time, — 


‘The capacitors now ae our “lab are borrowed ‘from project UAV end - 


ee will have to be returned in hour six months. 


Cenid you give | us price end delivery ‘informs tien on Bix or seven . 


= CW 33B, 115 kv High C capacitors, and on e number of Extra High ¢ Cc 
capacitors, Bee. 30, for 1s es or £96: ky service? 


‘Alis we have: honed: that vee cw 33A units caleu out of field service 
might be available. We wonder if a double stack-of these, seven units — 
each, might be used to get above the 1000 Bicotarads: of ten. ea ie id 


oa recent cus tomer RIV j specifications. — 
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Gentlemen: 


In connection with our review of inventory records, it is necessary that 
we verify our material on consignment at locations other than our own 
plant. Our records indicate that the material detailed on the following 
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consignment basis as of __ eT. 
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BE BRIEF—WRITE LEGIBLY a 


OTELEGRAM é 
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FEATURES 


@® High CA: High Capacitance and 
Accuracy 


® Factory Adjusted and Assembled 
® Improved Transient Response 


@ Lower Installation Costs 


No More Field Adjustments 


The ‘ adjustment unit formerly re- 
quired with coupling-capacitor potential 
devices and by previous standards is no 
longer needed. Consequently, costly field 
adjustments are unnecessary. Installa- 
tion time and expense are reduced, and 
cost of cable and conduit linking these 
units has been eliminated. 


High Accuracy 


High-CA coupling-capacitor potential 
devices feature improved circuitry and a 
filter network to make the transient 
response five times better. It absorbs 
transients generated by the relay reactive 
burden elements when switching disturb- 
ances occur. 


High-frequency Oscillations Eliminated » 


Power-factor correction capacitors pre- 
viously required are now unnecessary. 
This eliminates high-frequency oscilla- 
tions from the reactive burden elements 
during line disturbances. 


Designed for EHV 


Because EHV Projects have been 
proven, General Electric now offers Type 
CW-30 and CD-31 assemblies in ratings 
up to 500 kv with single capacitor units 
for all line voltages up to 161 kv. These 
capacitor units are mechanically stronger, 
and feature a longer-creepage distance. 


High Standard of Performance 


4 to’8 times better than 


Voltage Ratio and Phase : 
AIEE or NEMA Standard 


Angle Deviation with 
Operating Voltage 


At least 12 times better 
NEMA 


Voltage Ratio Deviation 
with Variations in Linear than AIEE or 
Burden : Standard 


At least 16 times better 
than AIEE Standard or 
NEMA Standard 


Phase Angle Accuracy 


3 to 5 times better than 
present CD-21, Low-C 
device (or former CD-1) 


Transient Response 


Complete revision since Jan. 25, 1960 issue. 
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High-C 
Coup. Cap. 
& Pot Dev. 


DESCRIPTION 


‘Type CW-30 High-C Coupling 


Capacitor 


The coupling capacitor consists of 
porcelain-clad, oil-filled capacitor units 
stacked on top of a suitable base. When 
this base contains the potential-device 
components and the assembly is used for 
potential—this is the new High-CA 
coupling-capacitor potential device. The 
base can also contain the various carrier 
accessories required for carrier coupling— 
drain coil, choke coil, grounding switch 
and gap, carrier lead-in bushing, and 
wide-band filter for wide-band coupling. 

Each capacitor unit in the stack con- 
sists of multiple aluminum-foil paper rolls 
connected in series between the cap of the 
unit and lower terminal. The rolls are 
wound with multiple sheets of high-grade 
thin kraft paper between each layer of 
aluminum foil. The complete assembly is 
vacuum dried and thoroughly impreg- 
nated with degasified mineral oil. After 
this, a cushion of inert gas is introduced 
to permit expansion and contraction of 
the oil. 

Strong wet-process, one-piece porcelain 


shells have a long creepage path to insure 


excellent characteristics at both 60 cycles 
and carrier frequencies. 

On all units, cast-aluminum end plates 
with anodized finish have accuratély 
machined gasket surfaces. They are fas- 
tened to the porcelain shell by means of 
the ‘‘sulfur-cement’’ process. A new 
metal-to-glass seal is used on the lower 
end of the unit to bring out the capacitor 
lead. End plates are sealed with ‘‘Nitrile’’ 
synthetic rubber gaskets. 

Assembly of the capacitor is carried on 
with great care and precision in every 
detail. All interior parts and surfaces are 
made scrupulously clean. Quality-control 
checks and inspections are made at every 
stage of manufacture. Each individual 
unit is given a “withstand voltage”’ test, 
and the capacity is carefully measured to 
make sure that it falls within the specified 
limits. An important test is that for losses 
(power factor). Very close limits must be 
met, as they are a direct indication of the 
quality of materials, freedom from con- 
tamination, and thoroughness of impreg- 
nation. The losses encountered in these 
capacitors are so low that control of this 
characteristic is obtained only through 


Line | 
terminal 


Coupling 
capacitor 
unit with 
porcelain 
shell 


Welded- 
steel base 


Grounding 
switch 


Hinged — 


(Photo 1184239) 
Fig. 1. Typical Type CD-31 High-CA coupling- 
capacitor potential device (or Type CW-30 
High-C coupling capacitor) 


the use of a specially constructed measur- 
ing bridge of high accuracy. 


Type CD-31 High-CA Coupling- 
capacitor Potential Device 


Circuit Description—All references are 
for the Connection Diagrams on Page 
114. The capacitors (C1) and (C2) form 
a capacitor-voltage divider which steps 
the voltage (E1) down to approximately 
5000 volts. Transformer (T1) provides the 
necessary voltage ratio to obtain the 
nominal 66.4/115 volts on each of the two 
secondary windings. 

At harmonic or sub-harmonic fre- 
quencies of 60 cycles, the filter shown in 
the diagram provides damping resistance 
to absorb these undesired frequencies 
generated by disturbances or ferro- 
magnetic resonance in the power system, 
potential device, or its associated burden. 
The filter improves the potential-device 
transient response in a manner formerly 
accomplished by adding auxiliary-burden 
loading resistors. However, the filter im- 
poses very little load on the potential 
device to obtain the effect, for transient- 
response improvement, of over 300 watts 
of resistance loading. 
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Type CD-31, High-CA Coupling-capacitor Potential Device 


(Photo 1184243) 


Fig. 2. Coupling-capacitor base showing Type 
CD-31 potential-device components mounted in 
draw-out chassis to simplify installation 


APPLICATION 


General 
The Type CW-30 High-C coupling ca- 
pacitor provides efficient power-line cou- 
pling, especially at higher line voltages 
“™ where Low-C coupling capacitors tend to 
become inefficient. 
The Type CD-31 High-CA potential 
device is designed to operate protective 
relays, synchroscopes, voltmeters, indicat- 


Typical Assemblies 


(Photo 1184241) 


(Photo 1184240) 
69 kv 115 kv 
0.01 mfd 0.006 mfd 


ing lamps, wattmeters and similar in- 

struments requiring a potential source-of 

approximately constant voltage ratio and- 
negligible phase shift with respect to the 

high-voltage circuit. Power metering for 

revenue purposes is not included. 


Three-phase Connections 


In most potential-device applications 
the burden is three-phase, and three 
separate High-CA coupling-capacitor po- 
tential devices are used; one on each of 
the three power-line phases. Each device 
is connected line-to-ground. The neutral 
of the system is usually solidly grounded 
or is grounded through a low impedance. 
The potential-device windings are con- 
nected in wye or in broken delta. They 
are never connected in closed delta be- 
cause a ground fault on any one phase 
would cause gap 5 (see Page 114—-Con- 
nection Diagrams) to arc over on the 
other two devices making the potential- 
device system useless as a source for 
relaying. 


Burden Ratings—Power Basis 


The burden ratings are on an accuracy 
basis. When increased deviations are 
permissible, the maximum burden rating 
on a power basis can be calculated as 
follows: 


(Photo 1184239) (Photo 1184238) 


138 kv 161 kv 
0.005 mfd 0.0043 mfd 


The maximum voltage at which gap 5 
can seal off corresponds to the following 
burden currents: | 


A) For 66.4-volt secondary connections, 
5.2 amperes. 


B) For 115-volt secondary connections, 
3.0 amperes. 


C) For 66.4/115-volt connections, the 
sum of the maximum 66.4-volt bur- 
den current plus the 115-volt burden 
current equals 5.2 amperes. 


These maximum currents must include 
the affect of broken delta load and 
momentary line over-voltages, allowing 
for line-neutral shift if present. 


Example: 


What maximum burden can be applied 
to the High-CA, Type CD-31 Potential 
Device when the power-line neutral is 
solidly grounded so that the neutral shift 
is negligible, the maximum line over- 
voltage under emergency conditions is 30 
percent, and burdens are linear up to this 
level? There is no broken-delta burden 
present. 


Maximum burden at rated voltage 
_9.2X 66.4 


= 265 Via 
3 
(Photo 1184244) (Photo 1184237) 
230 kv 345 kv 
0.003 mfd 0.002 mfd 


Fig. 3. Type CW-30 (or CD-31) assemblies for various line voltages 


Complete revision since Jan. 25, 1960 issue. 
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SPECIFICATIONS 
Table I—Voltage Ratings, Dielectric Test Voltages and Minimum Creepage Distances 
lj N f Coupling Rated Total Nominal a : I Ise Withstand Mini 
ee eciio: oe Gounlitg Circuit Gapacianceinifd Low-frequency Withstand Test, Kv Re ate an Cane 
Capacitor Potential Voltage (Tolerance: —10 to Dry | W et 1.5 x 40 Distance 
Device§ Kv +15 percent.) One inate 10 Seconds Microsecond Kv in Inches 
CW30B04SD or SF 3 
CD31BO04SD, SN or SF 46 0.015 110 100 250 36 
CW30BO6SD or SF 
CD31B06SD, SN or SF 69 .010 165 145 350 50 
CW30B11SD or SF 
CD31B11SD, SN or SF 115 .006 265 230 550 9055 
CW30B13SD or SF 
CD31B13SD, SN or SF 138 .005 320 PLS) 650 108 
CW30B16SD or SF 
CD31B16SD, SN or SF 161 .0043 370 315 750 126 
CW30B23SD or SF 
CD31B23SD, SN or SF 230 G03 525 445 1050 181 
CW30B34LD or LFT 
CD31B34LD, LN or LFT 345 .0023 655 200 1300 234 
CW30B34SD or SF 
CD31B34SD, SN or SF 345 -002 785 665 1550 DIAS 
CW30B50LDT 
CD31B50LD or LNT 500 .00167 875 750 1800 324 
CW30B50SD a; ) 
CD31B50SD or SN 500 .00145 1000 875 2050 378 
+ Assemblies with reduced impulse withstand voltage rating last two letters is as follows: 
(BIL). These assemblies should not be selected unless the BIL Se Standard BIL 
is co-ordinated with the circuit lightning protection and with L.......Reduced BIL (available only in 345- and 500-kv ratings) 
the insulation level of bushings, insulators and other apparatus Dee Drain coil and carrier accessories 
on the same circuit. Standard assemblies are for operation at F.......Used in place of “‘D’? above when wide-band filter is 
altitudes not exceeding 3300 feet. desired. In this case, the drain coil is unnecessary since 
§ Nomenclature: the wide-band filter serves to provide drainage 
C) Referring to the Type No. in Table I, the significance of the ING Sai erae No carrier accessories or drain coil 
GENERAL SPECIFICATIONS Varying Operating Voltage with Constant Linear Burden 
Type CD-31 Output Ratings Burden Rating (Burden Impedance Is Based on 150 Watts and 120Vars at 
Fe er et eae 100-percent Operating Voltage) 
Watts (Inductive) Maximum Deviation 
RENE RETR PERG ERENCE Plus or Minus 
Main Secondary 115/66.4 volts. ... 150 120 Operating Voltage Phase 
Auxiliary Secondary 115/66.4 volts. 75 60 Voltage Ratio Angle 
Total simultaneous,* both sec- Percent Percent Degrees 
ONG ARCS Ie es eo. 150 120 
100 STE ee eae eon ale hata er 1.0 0.50 
* The main and auxiliary secondaries can be operated in parallel 25 By BOs 2, One ilk A RECEG c! GSU 1.1 99 
to obtain better accuracy but this by itself does not increase the 5 BAe gait Ue Son mE rece e ea 12 .60 


total simultaneous burden. 


Performance Characteristics of Type CD-31 


ae Varying Burden at 100-percent Operating Voltage 
: : Maximum Deviation 
Burden ~ Plus or Minus 
_ Voltage Phase 
Vars Ratio Angle 
Watts | (Inductive) Percent Degrees | 
0 OC 1h0 0.50 
75 60 Poe Gee, AS) 20 
150 120° ee 1.0 50 


Note: The device is adjusted in the factory for correct ratio at 75 


eS watts burden. 


No change since Sept. 12, 1966 issue. Data subject to change without notice 


PY 700, 701, 702, 721-723, 731-737 GENERAL @@ ELECTRIC 


6477] _ || MNEcoutine Eou@pent 
Page 114 : Type CW-30, High-C Coupling Capacitor 
Type CD-31, High-CA Coupling-capacitor Potential Device 


July 17, 1967 


TYPICAL INSTALLATIONS 
Suspension Hanger 
In some cases users may prefer to mount the coupling 
capacitors in suspension. The sturdy suspension hanger bracket 
_ shown in Fig. 4 is available for this use. 


Suspension 
Insulators 


Line 

terminal Suspension 
hanger 

Counting | bracket 

capacitor 

end 

plate 


"(Photo AC-2180) 
Fig. 5. Typical EHV installation showing Type CW High-C coupling 
capacitors and Type CF line traps 


(Photo 8-3321) 


Fig. 4. View of Type CW coupling capacitor showing suspension 
hanger bracket 


CONNECTION DIAGRAMS 


TO POWER LINE 


TO POWER LINE 


COUPLING =F COUPLING 
T CAPACITOR | caracitor 
purad BASE 
COAX CABLE aoa 
TO 0 
CARRIER CARRIER SPS 
EQUIPMENT EQUIPMENT 


Fig. 7. High-C coupling capacitor, Type CW-30 with wide band filter} 


Fig. 6. High-C coupling capacitor Type CW-30 with standard 
and carrier accessories 


carrier accessories 


TO POWER LINE 


| Legend for Figs. 6, 7 and 8 
a | Teh aver terererene Main Transformer $1 and $2....Grounding Switches 
CARRIER. —-— ifs -VoUts GUE a sic u at tecene Coupling Capacitor Li jercieie wie eiehe ss DrGInuGoil 
mb gee Ge wnat ay seach Spe Aux Capacitor (this capaci- Ey Ea tas orc ge Choke Coil 
Bae ti tor is included in the bottom LA eee aancns Reactor 
Coupling-capacitor unit by 
means of a fap connection) 
+ Wide-band filter may also be included in coupling-capacitor 
pone AWINDING. base with CD-31 potential-device components if desired. Con- 
t premenrreeracmcenn AR nections would be similar to Fig. 7. 


t When coupling-capacitor potential device is furnished without 


Fig. 8. High-CA coupling-capacitor potential device, Type CD-31 carrier accessories, Gaps 3 and 4, Grounding Switch S82, and 
with carrier accessories { coils L1 and L2 are omitted. 
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DIMENSIONS 


30.00"dia for 345 kv 
42.00"dia for 500 kv 


Line terminal-0.25" thk alum 


Alternate line-terminal 
location 


7, 


View showing corona ring required at top 
of 345- and 500-kv assemblies(Note | ) 


Aluminum 
end flange 


Porcelain 
shell 


Gasket 


Weatherproof 
screened vent 


Steel base 
(Note 5) 


4. oart 0.25" 


entrance bushing 4CLI2BI 
(See note 2) 


VIEW A 
BASE-MOUNTED ASSEMBLY 


Line terminal 
(Without corona ring) 


- 
ea 


1.69"dia hole for | be condult for 


30. 00 ‘dia for 345 kv 
42. OOdia for 500 kv 


Line terminal 
(With corona ring) 


Corona ring for 345 and 
500 kv (Note |) 


VIEW C 
SUSPENSION- MOUNTED ASSEMBLY 
View shows hanger supplied for top of assembly 
which otherwise is same as view A,except that 


a tie-down eye bolt (eye=0.88"dia)and mounting 
plate is furnished for bottom of base. 


1.0O"dia screen vent \ 


TOP VIEW 
___BASE ONLY 


15.00" Door 


SIDE VIEW 
BASE ONLY 


Fig. 9. Outline drawing for Type CW-30 and CD-31 assemblies 
(See Table Il Page 116 for ‘‘A’’ dimension) 


Notes: 

1. For 500-kv assemblies, a second corona ring (30-inch diameter) 5: 
is furnished for mounting at the level of the bottom of the 6. 
top capacitor unit. 

2. One entrance bushing furnished when carrier accessories are he 
ordered. 

3. ““U”’ bolt type ground terminal for 1/0-300 MCM copper 8. 
conductor. 9. 


4. Location of four 4-inch-13 tapped capacitor mounting holes 


in top of base. Matching clearance holes of 0.56-inch di- 10. 


ameter are in end flange of capacitor unit. 


No change since Nov. 25, 1963 issue. 
PY. 700, 701, 702, 721-723, 731-737 


Base finished in ASA No. 24 dark gray enamel. 

Potential ground switch (furnished when potential device is 
ordered) shown in grounding position. 

Carrier ground switch (furnished when carrier accessories are 
ordered) shown in grounding position. 

11-inch conduit entrance for potential connections (far side). 
Potential output terminal board (No. 10 screws) for user’s 
connections. 

Holes in top and bottom flange of capacitor units are approxi- 
mately in line. 


Dafa subject to change without notice 
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DIMENSIONS AND WEIGHTS 
Table tl 


3 fea 
Capacitor Units Total Weight in Lb 


Rated Circuit ya ee ee ee ee 
Capacit if "A” Di . : Type CD-31 Coupling- Type Numbers 
ass in MEd. in laches ee Type CW-30 Coupling - capacitor Potential- Applicable 
Quantity Type capacitor Assemblies device Assembiles 
Net | Ship. Net | Ship. 
| 
46 0.015 Aes CW31B1 41.36 +0.44 220 320 360 450 CW30B04SD or SF 
| CD31BO04SD, SN or SF 
69 .010 a CW32B1 47.88 +0.56 250 #330 390 460 CW30B06SD or SF 
CD31B06SD, SN or SF 
115 .006 ] CW33B1 63.62 +0.62 325 420 465 550 CW30B11SD or SF 
CD31B11SD, SN or SF 
138 .005 ] CW35B1 Pe 71.00 +0.68 375 470 515 600 - CW30B13SD or SF 
CD31B13SD, SN or SF 
161 .0043 ] CW36B1 79.00 +=0.80 A15 505 555 635 CW30B16SD or SF 
CD31B16D, SN or SF 
1% CW33B2. CW30B23SD or SF 
io CW35B2 ae CW30B34LD or LF 
345+ 0023 : - Cwaend 131.20 +1.38 685 860 825 990 CD31B34LD, IN or LE 
ax CW33B2 CW30B34SD or SF 
345 .002 1 CW33B1 153251 -==:1.62 7 fete) 1025 895 1155 CD31B34SD, SN or SF 
2* CW35B2 CW30B50LD 
500+ 00167 CWaees 175.42 +1.75 915 1120 1055 120 CD31B50LD or LN 
Der CW36B2 CW30B50SD 
\ 500 00145 Csaba 199.42 +2.2 1035 1295 1175 1425 SS ay ee 
* Indicates upper capacitor unit(s). 
+ Reduced basic insulation level. (See Table I for complete ratings.) 
Capacitor Units Only (No Base—See Table Il for | 
Units Used in Assemblies) | 
7 | 
Rated Circuit Net Wt Ship. Wt 4 
Type No. Voltage Kv in Lb in Lb’ 
CW31B 46 110 120 
CW32B 69 138 150 
CW33B 115 210 295 
CW35B 138 260 345 
CW36B 161 300 385 
oD, e. 
! ‘ 
| 
Net weights changéd since Nov. 25, 1963 issue. | Data subject to change without notice 
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Mr. Cliff Mathews: 


With reference to your request for some 
information on capacitor units, I am pleased to 


enclose the following: 


3 copies each: 


6469, pgs. 111-118 
6471, pgs. 111-116 
GEA-7649 


C. B. Murray Jr. 


Carrier Current Sales 


VOITARS IIIIcs. 

The rating of the Type CW-20 ca- 
pacitors classify it as a “Low Capaci- 
tance’’—(Low C) type of capacitor,* See 
Section 6471 for ‘“High C’’ coupling ca- 
pacitors and associated potential devices. 
Types CD-21 and CD-22 coupling-ca- 


pacitor potential devices{ provide an eco- 


nomical source of 115-volt potential 

from the high-voltage line for operation 

of instruments and relays. Each device 

consists of the equipment shown in Figs. 

1 and 2, that is: 

(1) A coupling capacitor with potential- 
network components mounted inside 
the capacitor base. 


(2) A separate adjustment unit for con- 
trolling the phase angle and power 
factor of the 115-volt secondary load. 

When specified, the capacitor base can 
also contain the carrier accessories re- 
quired to permit simultaneous use of the 


capacitor for carrier coupling and po-- 


tential. 


* Formerly referred to as ‘“‘standard- 
capacitance”’ coupling capacitors. 


+ Types CD-21 and CD-22 supersede Types 


CD-1 Class A and CD-2 Class C devices 
respectively. 


FEATURES 


General Electric coupling capacitors 
and associated potential devices have 
provided reliable power-line coupling and 
potential services to electric utilities for 
over 30 years. Each new design has set a 
new standard for the industry. 

The Types CW-20 and CD-21, -22 add 
many new improvements such as stronger 
construction, longer creepage and im- 
proved seals. They retain the large factor 
of safety in both electrical and mechanical 
design that has been characteristic of all 
General Electric coupling capacitors and 
potential devices, so that many years of 
uninterrupted service can be expected. 


Complete revision since Dec. 21, 1959 issue. 
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y Capacitor 


its 
in the stack con- 
1um-foil paper rolls 
> stween the cap of 
‘ ninal. The rolls are 
neets of high-grade 
reen each layer of 
mplete assembly is 
VaCUULIL ULIcU alu cioroughly impreg- 
nated with degasified mineral oil. After 
this, a cushion of inert gas is introduced 
to allow for expansion and contraction of 
the oil. 


Strong wet-process, one-piece porcelain 
shells have a long creepage path to insure 
excellent characteristics at both 60 cycles 
and carrier frequencies. 


On all units, cast-aluminum end plates 
with anodized finish have accurately 
machined gasket surfaces. They are fas- 
tened to the porcelain shell by means of 
the sulfur-cement process which has been 
successfully proven for many years in the 
manufacture of other General Electric 
equipment. } 


A new metal-to-glass seal is used on 
the lower end of the unit to bring out the 
capacitor lead. End plates are sealed with 
‘Nitrile’? synthetic rubber gaskets, used 
for the last 20 years in the manufacture 


-of General Electric coupling capacitors. 


Assembly of the capacitor is carried 
on with great care and precision in every 
detail. All interior parts and surfaces are 
made scrupulously clean as the assembly 
progresses. Quality-control checks and 
inspections are made at every stage of 
manufacture. Each individual unit is 
given a withstand voltage test, and the 
capacity is carefully measured to make 
sure that it falls within the specified 
limits. An important test is that for losses 
(power factor). Very close limits must be 


met, as they are a direct indication of the 


quality of materials, freedom from con- 
tamination, and thoroughness of im- 
pregnation. The losses encountered in 
these capacitors are so low that control 
of this characteristic is obtained only 
through the use of a specially constructed 
measuring bridge of high accuracy as part 
of the factory equipment. 
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Line | 
terminal 


Coupling 
capacitor 
unit with 
porcelain 
shell 


Welded- 
steel base 


Grounding 
switch 


Hinged 
door 
(gasketed) 


(Photo 1184238) 


Fig. 1. Typical Type CW-20 
coupling capacitor . 


(Photo 590008-1) 


Typical potential-device 
adjustment unit 


Fig. 2. 
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GENERAL APPLICATION 


Type CW-20 coupling capacitors consist 
of one or more stacked, oil-filled capacitor 
units mounted on top of a supporting 
base, as shown in Fig. 1. Capacitances 
range from 0.0064 mfd for 34.5-kv rating 
to 0.00064 mfd for 345-kv. Their function 
is to provide an efficient means of cou- 
pling carrier-current equipment to high- 
voltage lines. 

The rating of the Type CW-20 ca- 
pacitors classify it as a “Low Capaci- 
tance’’—(Low C) type of capacitor,* See 
Section 6471 for ‘‘High C’’ coupling ca- 
pacitors and associated potential devices. 
Types CD-21 and CD-22 coupling-ca- 


pacitor potential devices} provide an eco- 


nomical source of 115-volt potential 

from the high-voltage line for operation 

of instruments and relays. Each device 

consists of the equipment shown in Figs. 

1 and 2, that is: 

(1) A coupling capacitor with potential- 
network components mounted inside 
the capacitor base. 


(2) A separate adjustment unit for con- 
trolling the phase angle and power 
factor of the 115-volt secondary load. 

When specified, the capacitor base can 
also contain the carrier accessories re- 
quired to permit simultaneous use of the 


capacitor for carrier coupling and po-- 


tential. 


* Formerly referred to as ‘‘standard- 
capacitance”’ coupling capacitors. 


+ Types CD-21 and CD-22 supersede Types 


CD-1 Class A and CD-2 Class C devices 
respectively. - 


FEATURES 


General Electric coupling capacitors 
and associated potential devices have 
provided reliable power-line coupling and 
potential services to electric utilities for 
over 30 years. Each new design has set a 
new standard for the industry. 

The Types CW-20 and CD-21, -22 add 
many new improvements such as stronger 
construction, longer creepage and im- 
proved seals. They retain the large factor 
of safety in both electrical and mechanical 
design that has been characteristic of all 
General Electric coupling capacitors and 
potential devices, so that many years of 
uninterrupted service can be expected. 


Complete revision since Dec. 21, 1959 issue. 
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DESCRIPTION 


Coupling-capacitor Units 

Each capacitor unit in the stack con- 
sists of multiple aluminum-foil paper rolls 
connected in series between the cap of 
the unit and lower terminal. The rolls are 
wound with multiple sheets of high-grade 
thin kraft paper between each layer of 
aluminum foil. The complete assembly is 
vacuum dried and thoroughly impreg- 
nated with degasified mineral oil. After 
this, a cushion of inert gas is introduced 
to allow for expansion and contraction of 
the oil. 


Strong wet-process, one-piece porcelain 
shells have a long creepage path to insure 
excellent characteristics at both 60 cycles 
and carrier frequencies. 


On all units, cast-aluminum end plates 
with anodized finish have accurately 
machined gasket surfaces. They are fas- 
tened to the porcelain shell by means of 
the sulfur-cement process which has been 
successfully proven for many years in the 
manufacture of other General Electric 
equipment. 


A new metal-to-glass seal is used on 
the lower end of the unit to bring out the 
capacitor lead. End plates are sealed with 
““Nitrile’’ synthetic rubber gaskets, used 
for the last 20 years in the manufacture 
of General Electric coupling capacitors. 


Assembly of the capacitor is carried 
on with great care and precision in every 
detail. All interior parts and surfaces are 
made scrupulously clean as the assembly 
progresses. Quality-control checks and 
inspections are made at every stage of 
manufacture. Each individual unit is 
given a withstand voltage test, and the 
capacity is carefully measured to make 
sure that it falls within the specified 
limits. An important test is that for losses 
(power factor). Very close limits must be 
met, as they are a direct indication of the 
quality of materials, freedom from con- 
tamination, and thoroughness of im- 
pregnation. The losses encountered in 
these capacitors are so low that control 
of this characteristic is obtained only 
through the use of a specially constructed 
measuring bridge of high accuracy as part 
of the factory equipment. 


Line 

terminal 
Coupling 
capacitor 
unit with 
porcelain 
shell 
Welded- 
steel base 

Grounding 

switch 

Hinged 

door 

(gasketed) 


(Photo 1184238) 


Fig. 1. Typical Type CW-20 
coupling capacitor 


(Photo 590008-1) 


Fig. 2. Typical potential-device 
adjustment unit 
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DESCRIPTION (Cont'd) 


Capacitor Base 


Depending on the Cat. No. selected, the capacitor base con- 
tains the following items: 

(a) Carrier Accessories: 

Drain coil | { These items are furnished 

Carrier grounding switch | | with every Type CW-20 

and gap ( | coupling capacitor. 

Porcelain lead-in bushing |] | - | 

Choke coil—Furnished along with the above accessories 
only with Types CD-21 and -22 coupling- 
capacitor potential devices when the de- 
vices are to be used for both carrier cou- 
pling and potential. Function of coil is to 
prevent loss of carrier signals in the deivce 
transformer. 

(b) Wide-band filter—Furnished with Type CW-20 or CD-21, 
-22 when specified. Use of filter is for 
wide-band coupling as described in 
Section 6478. 

(c) Potential-device components: 

Main transformer |. (These items are a part 
Auxiliary capacitor | | of each Type CD-21 and 
Transformer oe CD-22 coupling-capacitor 
switch and gap | potential device. 

A large, hinged door on the base permits acess to all parts 
without disturbing the coupling capacitor units that are 
mounted on top. Ground switches are easy to operate by 
standard switch hook. 


Door 
hinge: 


Drain coil 


Potential-device Adjustment Units 


These units are for adjusting phase angle and power factor 
of the load. Fig. 4 shows the unit furnished with the Type 
CD-21 Class A device, and Fig. 5 shows the one used with the 
Type CD-22 Class C device. 


As shown on the CONNECTION DIAGRAMS, Page 115, 
only two wires are required between the adjustment unit and 
the capacitor base, thus reducing the cost of installation as 
compared with 3-wire devices, especially where the adjustment 
unit is remote from the base. 


The cabinet for the adjustment unit is shown in Figs. 6 and 7 
and is made of rust-proof aluminum, painted dark blue- 
gray.* 

If desired, an integral mounting can be supplied wherein 
the cabinet is bolted to the side of the coupling-capacitor base. 
However, this arrangement makes it necessary for adjustments 
to be made in an area which is close to the high-voltage points 
on the coupling capacitor, and is not generally regarded to be 
as safe as when the adjustment unit is separately mounted 
some distance away from the coupling capacitor, either in- 
doors or outdoors. 


An optional accessory for the adjustment-unit cabinet is a 


10-watt space heater for use in locations where condensation 


is prevalent. Preferably, the heater should be operated from 


an external 115-volt a-c supply. 


* ASA No. 24 dark-gray enamel. 


om Coupling 
ag —_—_—_—_—___—— capacitor 
unit 


<——————. Base 


Outlet 
holes 

for 
carrier 
and 
potential 
leads 


Door. 
gasket 


Auxiliary 
capacitor 


(Photo 1184246) 


Fig. 3. Typical installation of Type CD-21 or -22 potential-device 
components and carrier accessories in coupling-capacitor-base 


Complete revision since Dec. 21, 1959 issue. 
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| DESCRIPTION | | : 


Potential-device Adjustment Units (Cont'd) 


(Photo 590008-2) oe (Photo 590008-1) 
Fig. 4. Adjustment unit for CD-21 Fig. 5. Adjustment unit for CD-22 
\ (5925 
DIMENSIONS ' Padlock hole Latch 


375" dia. details 


ey Knockout for 1.25" dia. 

input conduit 

atch, == 

(see \ | aS 

detailed Nes 13.88" 14.40" / 

drawin \ : 

: ri Pe \ ee i 
'9 SS Top View 


St Ee 


= 20:5 2u eases 
é Louver 


4.82 2" 
sie teats hy Knockout for 
- 25" dia. input 
conduit (one 
if | on each side) 
eae Entrance bushing. 
(4 holes) One or two 
Side View furnished as 
16 required 
8 Concentric knockouts for 
1.25"or 1,50" dia. output conduit 
2500 : 
8.8" 
(Photo 8-7783) |" dia. screened 
Fig. 6. Cabinet for adjustment uniis Bottom View ventilating holes (2) | 
) (See Fig. 7 for dimensions) Fig. 7 
See 
No change since Apr. 26, 1965 issue. Data subject to change without notice 
PY 700,701, 702, 721-723, 731-737 
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| Type CW-20 Low-C Coupling Capacitor 
Types CD-21 and -22 Coupling-capacitor Potential Devices 


APPLICATION OF COUPLING-CAPACITOR 
POTENTIAL DEVICES 


As shown in the connection diagrams of Figs. 10 and 11, 
the coupling-capacitor potential device is a capacitance voltage 
divider with adjustable elements added for controlling output 
voltage, phase shift and power factor of the load. 


The Type CD-21 Class A device is essentially a series L-C 


circuit connected in series with the load. This device is normally 


adjusted for 60-cycle resonance at which point the series L-C 
circuit is resistive, and the output voltage is maximum and 
in phase with the input voltage from the power line. The Type 
CD-21 device is well suited for the operation of distance relays, 
differential-voltage relays, ground relays, synchroscopes, 
voltage-indicating instruments, wattmeters, and watthour- 
meters for station indication. 

The Type CD-22 Class C device is arranged so that the 
load is connected in parallel with the composite reactance of 
the device. Therefore, maximum power is obtained at the point 
of 90-degrees phase shift, and its output voltage leads the 
input voltage by a phase angle adjustable from 30 to 120 de- 
grees. Therefore, it is used where the required phase shift is 
either within this range or is unimportant, such as voltage 
indication including operation of no-voltage relays and syn- 
chronizing. 


Three-phase Operation 


All coupling-capacitor potential devices are designed for op- 
eration between one line conductor and ground; however, three- 
phase potential can be obtained by using three similar devices, 
one connected to each conductor of the line. The Class A 
devices are frequently used in this way in connection with 
protective relaying. 


Nonlinear Burdens 


Potential devices contain both capacitance and inductance 
as essential elements in their resonant circuit networks. Con- 
sequently, the circuit characteristics may be affected if burdens 
with comparatively large nonlinear reactive components 
are used. 

Ordinary transformers or any other apparatus having a 
closed magnetic circuit are specific examples of this type of 
burden and should be avoided. In general, when burdens of 
this nature must be used, circuit stability can be maintained 
by making sure that all iron-core magnetic material is operated 
at less than one-half the flux density required to reach the knee 
of its magnetization curve. Also, the nonlinear part of the 
burden (expressed in volt-amperes) should comprise less than 
25 percent of the total burden. 

The majority of relays, synchroscopes, and meters have, 
essentially, linear impedance within the usual range of variation 
in voltage. The potential-device circuit is inherently stable 
throughout the operating range up to two times normal voltage, 
when used with these usual types of burden. The protective 
gap is set to function at voltages over two times normal, to 
protect the circuit from higher overvoltages. 


¥ Changed since Apr. 26, 1965 issue. 


Coupling Capacitors 
Total | 
Nominal how tieay Sosy impulse 
Rated capael: Guantiicand ey Ky ae Withstand Minimum 
Circuit wanes ASTER cat Test— Creepage 
in Mfd Type of : 
Voltage (olen Capacitor Unite 1.5x40 Distance 
K nee el ena Dry W et Microsecond | in Inches 
; One 10 Kv 
to +15 Mi S d 
percent) inute econds 
34.5 | 0.0064 ] CW21B 85 80 200 28 
69 | .0032 | 1 CW22B] 165 145 350 50 © 
115 .002 1 CW25B 265 230 550 90.5 
138 .0016 ] CW26B 320 275 650 108 
161 .0013 ] CW27B 370 315 750 126 
230 .001 %2 == «~CW25B 525 445 1050 18] 
{CW27B\ 
345 .00075 1 1CW26B | 655 959 1300 234 
345 .00064 3 CW25B 785 665 1550 27.9 


Standard assemblies are for operation at altitudes that do 
not exceed 3300 feet. For application above 3300 feet, the 
coupling capacitor should be selected so its test voltage levels 
are equal or higher than the test levels for bushings, insulators 
and other apparatus on the same circuit. In all cases, the 
insulation test levels must be co-ordinated with the circuit 
lightning protection. 

The design is such that the voltage distribution along the 
various capacitor stacks is essentially linear, thereby avoiding 
excessive stress and assuring that the maximum insulation 
strength is obtained. 


Coupling-capacitor Potential Devices 


Ratings 
Type NEMA Maximum Secondary 
of and AIEE Rated Frequency Voltage 
Device Class Output Rating 
CD-21 A 150 watts* 60 cycles 115/66.4// 
115/66.4 volts 
75 watts 60 cycles 115 volts 


CD-22 (S | 


* Class A devices include two secondary windings. Maximum rated 
outputindicated is the total simultaneous output of both windings. 


Operation At 50 Cycles 


Output is reduced to 80 percent of the rated 60-cycle output. 
Requires use of special potential-device transformer. 


Operation At Reduced Voltage 

When the high-voltage line-to-ground (primary) voltage ap- 
plied to the device is reduced, the output rating is also reduced. 

If a device of a given high-voltage rating is used on a line 
having an operating voltage which is one voltage class lower 
than that of the device itself, the output watts will be reduced 
to 80 percent of its rating at full voltage, provided a special 
auxiliary capacitor with reduced capacitance is supplied in 
the device. 
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Types CD-21 and -22 Coupling-capacitor Potential Devices Sept. 12, 1966 
SPECIFICATIONS (Cont'd) 


Performance Characteristics | Maximum Deviation of Output Voltage Plus or Minus 
Type CD-21 | Type CD-22 
Percent Voltage Ratio | Phase-angle | Percent | Voltage Ratio | P hase-angle 
Load Percent Degrees Load Percent Degrees 
| 100 1 1 oe 4 ; 
BOTEVOhiCHONS IM LOGO. cue o's ccls tele s To) ooo ete ess ore] oe) evelsta ais 50 6 4 5 
‘ 0 12 8 0 t t 
Operating O ; 
perating 
yenaos Voltage 
eLCeOr Percent 
| 100 1 1 100 2 5 
For variations in operating voltage..........]........ 25 3 S 
ifs) 5 10 
eee) 5 5 
Power-factor correction Total of 115 va in 2.5-va steps 
Phase-angle adjustment range =5 degrees 30 to 120 degrees leading 
Load resistor across output 75 watts in steps of 25 watts 0.9 to 30 watts; continuously variable 


+ Limits can not be set because Class C devices are not designed for use at different useful loads without readjustment of the adjust- 
ment unit. 


CONNECTION DIAGRAMS 


TO POWER L.NE TO POWER LINE 
COUPLING COUPLING 
‘T CAPACITOR T CAPACITOR 
BASE lls 
COAX CABLE Se ed eee 
CARRIER a0 
EODIPMERT Ete | 


*% DRAIN COIL FURNISHED ONLY WHEN SPECIFIED — 


Fig. 8. Coupling Capacitor Type CW-20 with standard carrier Fig. 9. Coupling Capacitor, Type CW-20, with wide-band filterS and 
accessories carrier accessories. 
To 
power 
line 
at 
Seapine A Pe Ne ge, eco ne cS 
capacitor 4 
units 
ee - di __ 4 Base of _coupling capacitor Legend for Figs. 8, 9, 10, and 11 
‘ : | ee Ti Main potential-device 
| LIOl transformer 
C2 o—s Sv: output T101 Adjustment-unit 
auxiliary 66a ' et transformer, 
on Ve ee ol Reader 
—— Cl Coupling capacitor 
To : C2 Auxiliary capacitor 
carrier —--- $1 and S2{ Grounding switches 
equipment: L1 Drain coil 
eo ce output L2t¢ Choke coil 
Cf ee eS Soyo eee ae 
= of 
Adjustment unit cabinet” 
Fig. 10. Coupling-capacitor Potential Device, Type CD-21, with carrier accessories{. 
To ; 
power 
line 
Cl. : 
coupling 
capacitor Pe eee ar nan  ar 
unjts af Wh li fe 
a - Base of coupling capacitor | t eh coup ee aes Sai Or PO- 
eS eT ae tential devices are furnished 
without carrier accessories, 
Gaps 2 and 3, grounding 
C2 switch 82, and coils L1 nad L2 
poeiliany are omitted. 
ees § Wide-band filter can also be 
ate included in the base with po- 
oO . ° ° 
carrier tential-device components if 
coup men a desired. Connections would be 


similar to Fig. 9. 


Fig. 11. Coupling-capacitor Potential Device, Type CD-22, with carrier accessories {. 
Specifications table revised since Nov. 25, 1963 issue. Data subject to change withouf noti ce 
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TYPICAL INSTALLATIONS 


(Photo 1166808) 


Fig. 12. Installation of Type CW High-Capacitance Coupling Capaci- 
tors and Type CF Line Traps in a 345-kv Transmission Line. 


(Photo 1164768) 
Fig. 13. Installation of Type CW Low-Capacitance Coupling 
Capacitor in 345-kv Transmission Line. 


Suspension Hanger 
In some cases, users may prefer to mount the coupling 


capacitors in suspension. The sturdy suspension hanger 
bracket shown in Fig. 14 is available for this use. 


Suspension 
Insulators 


Line 

terminal Suspension 
hanger 

eouplica bracket 

capacitor 

end 


plate 


(Photo 8-3321) 


Fig. 14. View of Type CW coupling capacitor showing suspension 


hanger bracket 
Data subject to change without notice 
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TYPICAL ASSEMBLIES 


(Photo 1184242) (Photo 1184241) (Photo 1184240) (Photo 1184239) (Photo 1184238) (Photo 1184244) (Photo 1184237) 


34.5 kv 69 kv 115 kv 138 kv 161 kv 230 kv 345 kv 
0.0064 mfd 0.0032 mfd 0.002 mfd 0.0016 mfd 0.0013 mfd 0.001 mfd 0.00064 mfd 


Fig. 15. Typical assemblies of capacitor units on pedestal bases 


DIMENSIONS AND WEIGHTS 


Total Weight in Lb (See Note Below) 


: Capacitor BST SR Pe SESS LZ ae ca a ees Mn DNs RA Depa eg ede 
Rated? Capacity Units Capacitor Coupling Coupling-capacifor Potential Device Type Numbers 
Circuit | in Ea ae SA Dimensions Units fs PCS Te US Near steerage nage pa Te RE Applicable to 
Voltage Mfd in Inches Only Type CW-20 Type CD-21 Type CD-22 Assemblies 
Kv T Quantity Type t 
Net Ship Net Ship Net Ship Net Ship 
34.5 0.0064 1 CW21B 35.38 +0.44 86 92 181 197 311 347 286 317 CW20B03SD or SF 
| CW20B06SD or SF 
69) .0032 1 CW22B 45.38 +0.56 138 145 233 250 368 400 343 270 CD21BO6SD, SF or SN 
| CD22B06SD, SF or SN 
| CW20B11SD or SF 
115 .002 1 CW25B 61.12 =0.62 210 295 305 400 | 440 550 415 520 CD21B11SD, SF or SN 
| CD22B11SD, SF or SN 
CW20B13SD 
138 0016 1 CW26B 68.50 £0.68 260 345 oD 450 490 600 465 570 CD21B13SD or SN 
CD22B13SD or SN 
CW20B16SD 
161 .0013 ] CW27B 76.50 +0.80 285 370 380 A475 515 625 490 595 CD21B16SD or SN 
CD22B16SD or SN 
; CW 20B23SD 
230 .001 2 CW25B 105.94 +1.12 420 590 515 695 650 845 625 815 CD21B23SD or SN 
‘ CD22B23SD or SN 
; 1 CW27B 
345* -00075 { 1 CW26B } 128.70 =1.38 545 715 650 835 seeie sare ers Setite CW20B34LD 
CW20B34SD 
345 .00064 3 CW25B 150.75 =1.62 630 885 735 1005 870 1155 845 1125 CD21B34SD or SN 
CD22B34SD or SN 
* Reduced basic insulation level. Nofe: Weight in Lb 
{ Tolerance: Minus 10 to plus 15 percent. "Net | Ship ~ 
f Nomenclature . eos Adjustment unit for CD-21.... 75 90 
Refering to the Type No. in table above the significance of Adjustment unit for CD-22.... 50 60 
the last two letters is as follows: Weights include { Corona ring for assemblies rated 
D—Carrier accessories. 345-kv and:above 2. cise. LO LS 
IN—WNo carrier accessories. Carrier:aAcceSsOries shu eee, 10 Sete 
~ F—Wide-band filter. For suspension-mounted assemblies add 15 lb. net and 20 lb. 
S—Standard BIL. shipping weight to the weights in the tabulation for suspension 
L—Reduced BIL hanger. 
Deletions from “‘Dimensions and Weights’’ table since Nov. 25, 1963 issue. "Data subject to change without notice 
PY 700, 701, 702, 721-723, 731-737 
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Type CW-20 Low-C Coupling Capacitor 
Types CD-21 and -22 Coupling-capacitor Potential Devices 


DIMENSIONS 


30.00" dia 
Line terminal (Note 9)-0.25''t 


Alternate line-terminal alum 
location 


VIEW B 
View shows corona ring required at top 
of 345-kv assemblies 


Line términal-0,.25'thk alum 


0.56 dia’ * 
hoot Note 8 


Aluminum 
end flange 


Porcelain 
shell 


Gasket 


Weatherproof 
screened vent 


Steel base 
(Note 4) 


Outlet for 1I5- 
volt potential 
leads (Note 7) 


i631 


| 16.50" 


eee PLES EN Ey got tf 
peeelea 16.50'—_——__—— peat 
ee 18.008 
VIEW A 
BASE-MOUNTED ASSEMBLY 


Fig. 16. Outline drawing for Types CW-20, CD-21 and -22 assemblies 
(See Page 117 for ‘‘A’’ dimension) 


Notes: 


1. One entrance bushing furnished when carrier accessories are 
ordered. 

2. “U” bolt type ground terminal for 1/0—300 MCM copper 
conductor. 


3. Location of four 14-inch—13 tapped capacitor matching holes, 
in top of base. Matching clearance holes of 0.56-inch diameter 
are in end flange of capacitor unit. 


4. Base finished in ASA No. 24 dark gray enamel. 


No change since Nov. 25, 1963 issue. 


Line terminal 
(Without corona ring) 


5. 


6. 


30.00" dia 


Line terminal (Note 9) 
(With corona ring) 


VIEW C 
SUSPENSION- MOUNTED ASSEMBLY 
View shows hanger supplied for top of assembly 
which otherwise is same as view A,except that 


a tie-down eye bolt (eye=0.88'dia)and mounting 
plate is furnished for bottom of base 


TOP VIEW ‘ 
BASE ONLY | 
5.75" : 
—— 11.50 
(5:00n- = 15.00" Door swing 


2.12" 


SIDE VIEW 
BASE ONLY 


Potential ground switch (furnished when potential device is 
ordered) shown in grounding position. 

Carrier ground switch (furnished when carrier accessories are 
ordered) shown in grounding position. 

1.69-inch diameter hole for 114-inch conduit or entrance bush- 
ing 4CL12B1. Bushing can be positioned other than vertical. 
Holes in top and bottom flange of capacitor units are approxi- 
mately in line. 

See View A for 4-hole drilling of terminal pad. 
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|. GENERAL 


Phen ly.pe cw High Capacitance coupling capacitor 
is used to couple carrier-current equipment to high 
voltage power transmission lines. It is also used in 
series with coupling capacitor potential devices, such 


as General Electric Type CD-3, for supplying voltage 


to protective relays, instruments, or power frequency 
synchronizing devices. A single coupling capacitor 
can be used for both carrier coupling and for supply- 
ing potential simultaneously. | 


Thee= high capacity assemblies (approximately 


_three times the capacity of the Types CW-21 and CW- 
22 assemblies) are used with the wide-band filter 


. ll PL-7487795 to provide a broad-band coupling circuit. 


tee KC. These ‘high capacity assemblies can also be used 
with single or multi-frequency line tuning assemblies 
to prévide wider carrier frequency pass bands than is 
obtained with the low capacity assemblies. | 
The coupling.capacitor assemblies are made up of 
three capacitor building blocks or units: Type CW-31 
-46 kv, 0.015 m mfdyy Type CW-32 -69 kv, 0.010 mfd; 
and Type CW-33 nib kv, 0.0060 mfd, These are 
connected in fapeericst as “Tequired for the oie po w- 
ec line voltage. Note that they cannot be stacked with 
the Type CW-21 and -22 units. The combinations are 


as shown ‘in the Table I. 


Each capacitor unit with its associated mounting 


hardware is shipped separately, since a complete 

assembly would be very difficult to ship or store, and 

the units are assembled by the customer at the time 
_ of installation. 


Either base or suspension mounting can be used. | 


In either case, the capacitor stack is built upon a 


< | CARRIER CURRENT COUPLING CAPACITORS 
; . TYPES CW-31, 


-32, AND -33 


coupling capacitor base unit. For base mounting, the 
pedestal base is rigidly supported by the base sup- 
port. In suspension mountings, the assembly is sus- 
pended from a support through a suspension hangar 
accessory. The pedestal base is not supported in this 
case and.the ground guy wire limits the amount of 
swing of the capacitor assembly. | 

The coupling capacitor base is actually a type of 
potential device housing and is described in a separ- 
ate potential device instruction book. | 

There is no specific reference to the purchasers 
particular capacitor assembly on the nameplates, 
However, it is very easy for the purchaser to match 
his particular capacitor assembly with the correspond- 
ing one on the nameplate (or in Table I). | 

Several mechanical accessories are available. | 
' These include: a lead-in bushing when single con- 

ductor. is used for the carrier lead-in; suspension 

mounting parts; a corona ring (required only for 230 
kv and above); and line terminals. The suspension 

accessories are supplied only if ordered. 


ll. APPROXIMATE MECHANICAL DATA 


CW3I Height, ov. es ca es 2] inches 
Diameter ic 0 ois wis 2 as 17 inches 
Weight. 20 Wns Gnesi 6205 Ab. 


CW32 ‘Heights ees 1s) 274 inches 
Diameters. ee eee iol? inches 


vi Weight veces iathank sar ais eg i. c3 75, Ib. 
(633) Pa ey yeaa a arate 404 inches 


Soe DIAMetOl acs eh ieee Ve es i CAN CNeS 


Weight °° ae i Py 0 490 Ib. ol (4 c 


Table I : 


eit | CAPACITOR COMBINATIONS AND VOLTAGE RATINGS 


sete nee net 


Quantity of 
46 KV 
Units 


Quantity of 
115 KV 
Units 


Quantity of 
69 KV 
Units 


COrcCcrO CoO 
CCOCONOF 


*Tolerance: -O0 +15% 


ee pahesanasecn tenidensotlintntiel RR met mpm em Dene 


OT ESE. NIE RATE HT OA GR FRA Sm IRR me AMT BA NR PPP RMTA RS 
ate RL Re oe ee 


AAs eR RARE Pew WN, Ne eT 


Total Circuit Mex tmum 
Nominal Voltage Operating 
Capacity, Line to Voltage, Line | 

Mfd* Line, KV to Ground, KV 

0.010 Oe 69 2 42 
9 5006 | we Dt . 70 
#0:005.005 138. 3 84 

0.0043 161 | 98 

0.003 230 ‘140 

0.0025 207 174 

2 10) 


0.002 345 


ne a a oe NR my 


il. CIRCUITS AND UNIT DESCRIPTION 


A. CIRCUITS 


1. Using Broad Band Filter | 

The coupling capacitor provides a high impedance 
to power frequency voltages and the broad-band filter 
provides a very low impedance to ground for these 
voltages. Thus, only a very small. 60-cycle voltage 
appears across the filter. At carrier frequencies (30- 
200 kc), the coupling capacitor and filter produce a 


_ low carrier coupling impedance over a wide band of 


frequencies. 

Thus, the filter combines 3 ghe finction= of wide band 
tuning, impedance matching, and a drain coil with 
protective gap. One filter is required for use in line 
to ground coupling systems; two in line to line cou- 
pling or in a bypass circuit (See Fig. 2). 


2. Using Drain Coil 

The coupling capacitor provides a high impedance 
to power frequency voltages and the drain coil pro- 
vides a very low impedance to ground for these volt- 
ages.“Thus the point where the carrier is connected 
has only a very small 60-cycle voltage to ground. At 
carrier frequencies, however, this point is isolated 
from. ground by the high impedance of the drain coil 
(modified by the impedance of the Carrier Equipment 
and the leadsin circuit). 


B. UNITS © 


The capacitor unit is essentially a stack of capaci- 
tor rolls made of paper and foil, enclosed in an oil- 
filled porcelain shell equipped with gasket sealed 


‘metal closing the plates at each end. 


LAN: HANDLING AND INSTALLATION 


A, WARNING 


Because the capacitor units have a gas-filled 
exbegetaa se chamber in the hop, ay is acre that 


ame st Seeeeiniaeonseccet Sie 


bap er - dieleetne 

The shipping containers are specifically marked 
with directions to keep them vertical and with 
the correct end up. ‘The purchaser must take par- 
ticular care to see that the units are kept in a 
vertical position at all times after they are re- 
ceived. 

If a capacitor unit is accidentally turned on its 
side, of upside down, it should be immediately 
placed upright. Mocking in the upright position 


COUPLING CAPACITORS 
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will probably dislodge passes that may have been 
trapped in the paper-foil dielectric. 

Before installing and energizing a unit that 
has been inverted for an extended period, check 
the capacitance and power factor as described in 
the Maintenance Section. If the unit shows appre- 
ciable deviation, contact the General Electric 
Company. Before installing, operate the capacitor 
at reduced voltage (approximately one-fourth to 
one-half normal) for one to two hours. 


_B, HANDLING AND STORAGE 


On receiving the shipment, the customer should 
immediately examine all components for any damage 
that might have occurred in transit. If damage is 


found, immediately file a claim with the transit com- 


pany and notify the nearest General Electric Company 
Sales Office. 

The expansion chamber in the top of the capacitor 
unit has been carefully sealed with inert gas at the 
factory. To prevent the loss.of this gas, the sealing 
plug and the center bolt in the top of the cover plate 


should not be disturbed or subjected to any tampering. 
Record the model and serial numbers located on the 


Capacitor units and the capacitor base nameplates. It 
is desirable to record this information now, since it 


may be more difficult to obtain after the capacitor 


assembly has been installed. 
Carefully store the capacitor units, base and hard- 


ware so that the components are not lost or damaged. . 


C. INSTALLATION 


1. Assemblies Mounted on Potential Device Housing 
a) Housing 


Mount the housing as described in Type CD-3 Po- 


tential Device Instructions, 


b) Mounting the Bottom Capacitor Unit on the Housing 


Refer to Figures 3 and 4. 
Assemble the capacitor unit on the base with the 
gasket between the unit and base, using the bolts 


and lockwashers provided. Disconnect the connecting 


strap which ties the capacitor low voltage terminal to 
the base member, since otherwise the terminal would 
be grounded. An extension stud is furnished with the 


hardware for the base. The stud is approximately 3 


inches long, threaded on both ends, and covered with 
an insulating sleeve. Thread the extension stud into 


the low voltage terminal, using one of the lock wash- 
ers previously used with the connecting strap. Make. 


the connection between the extension stud and the 
ground switch, using the lead provided. 
c) Mounting the Additional Capacitor Units, (if used) 


Assemble the remaining capacitor units using the 
bolts and lock washers provided. Make the electrical 


GEl-46887B : 
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connection between capacitors by means of the con- 


ay 


ae 


_tact strip provided. The connecting strap between the 


low voltage terminal and the base member, should nod 
be removed (as it was in mounting the first unit) since 
ic makes the terminal and base the same potential. If 
a difference of electrostatic potential existed between 
these two .parts, corona could occur with resultant 
radio noise and other undesirable effects. 


d) Corona Ring 

If required, bolt the ring to the top of the top capac- 
itor unit using the bolts required. 
e) Connection to Line 


Assemble the line terminal on the top unit. Make 
ce) nection to the line by means of a flexible lead 
equal in wire size to that of the lines, arranged with 
gradual bands, so that it will not exert excessive 
mechanical stress on the assembly. 


2. Suspension Mounted Assemblies 


Place the capacitor base on a temporary sircucture 


‘that is both Jevel and stable, where the assembly of 


the capacitors can be made without danger of over- 
turning. Make connections to the base as described 
in section la preceding. Proceed with the capacitor 
assembly as described in sections 1b and 1c. Mount 
the corona ring as in Id., | | 

Bolt the clevis type hangar accessory securely to 
the top of the uppermost Capacitor unit, using the 
bolts, spacers, and washers shipped with the sus- 
pension mounting accessories. Attach the line tere 
minal to the hanger. Suspend the assembly by means 
of the pin and clevis. ‘The suspension member used 
should be flexible, so as to allow free movement of 
the capacitor assembly, preventing excessive mechan- 
ical strain. | 

Connect to the line as in section le. 


V. MAINTENANCE 


Type CW capacitors require little, if any, mainte- 
nance. Continued satisfactory operation in the tuned 
carrier circuits generally indicates that the dielectric 
is in good condition. 

If difficulties in operation should indicate trouble, 


or if it is desired to determine the capacitor suita- 
bility for continued service, measurements of the 
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power factor of the capacitor dielectric, under applied / 


voltage of approximately line frequency, (60 cycles 
usually) is the most significant and most widely used 


method of investigating the condition of the dielectric 
of capacitors. 


For voltage below operating level, the power factor 


is not usually affected by the voltage at which meas- 


urement is made. Increase in measuring voltage above 
the maximum operating voltage may result in increase 


in power factor, as the result of the formation of ex- 


ternal corona. High power factor at a voltage low 
enough to avoid corona, usually indicates presence 
of moisture or contamination of the dielectric. 

An appreciable increase in the power factor of the 
capacitor is evidence of a change in the charncteris- 
tic of the dielectric. A continuing trend toward higher 
power factors is evidence that an unsatisfactory cone 
dition is developing. | 

Capacitors at the time of factory tests have power 
factors of .5 percent ot less. As the experience and 
data of field testing is limited, any range of safe 
maximum power factor is arbitrary. It is suggested 
that capacitors found to have a continued increase of 


power factor be removed from service when | percent: 


has been reached or exceeded. 

The measured capacitance should be checked a- 
gainst the nameplate value. Any increase, in the order 
of two percent or more, is indicative of partial failure. 
Such units should be removed from service and re- 
ferred to the factory. 

In order to properly evaluate the condition of the 
dielectric, the following conditions must be applied 
at time of tests. 

A. Weather should be clear. 

B. Aic temperature should be above 10 C. 

C. Relative humidity should be below 80 percent. 

-D. To avoid condensation, the porcelain, as mea- 
sured by thermometer, in contact with porcelain, 
should not be less than air temperature. 

.E. Porcelain should be clean and dry. 

EF, Line terminal should be disconnected. 

G. Guard circuit of testing equipment should be 
connected to a wire wrapped around the porcelain 
surface at the bottom and above the lower metal hard- 
ware. This will eliminate surface-leakage current. 


The diagram included in this book may in some cases vary in minor details from the equipment which ia 
supplied. However, in all cases the approved diagram supplied by the Data Bureau and identified with the 
_ particular requisition involved will be correct in all details. | | 


These instructions do not purport to cover all detat 


Is or variations in equipment nor to provide for every 


possible contingency to be met in connection with installation, operation, of maintenance, Should furcher 
information be desired or should particular problems arise which are not covered sufficiently for the pure 
chaser’s purposes, the matter should be referred to the General Electric Company. 
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